. Selected geometric parameters (A, °)for (2b) C4a--C8e 1.391 (2) C8a--C8b 1.474 (2) C4a--C4b 1.516 (2) C8b--428c 1.501 (2) C4b--C4c 1.532 (2) C8b--C8d 1.559 (2) C4b--C8c 1.580 (2) C8c--~8d 1.517 (2) C4c--C8a 1.384 (2) C8d--C8e 1.492 (2) C4~C4a~4b 128.6 (2) C8c--C8b--C8d 59.39 (10) C8e--C4a--C4b 109.79 (14) C8b---C8c--C8d 62.22 ( I l ) C4a~C4b--C4c 103.50 (13) C8b--C8c--C4b 104. l0 (13) C4a--C4b--C8c 103.42 (13) C8d---C8c--C4b 103.81 (13) C4c--C4b--C8c 102.80 (13) C8c--C8d--C8c 107.14 (14) C8a--C4c--C4b 110.18 (14) C8e--CSd--C8b 121.01 (14) C4c--C8a--C8b l I0.09 (14) C8c--C8d--C8b 58.39 (10) C8a--C8b--CSc 108.51 (14) C4a--C8c--C8d 110.35 (14) C8a--C8b--C8d 120.03 (15) Data were collected by the double-pass method using a charge-coupled device area-detector system. The first 50 frames of data were recollected at the end of data collection to monitor crystal decay. The structures were solved by direct methods and refined successfully in the monoclinic space group P2dc. Full-matrix least-squares refinement was 2 22 carded out by minimizing w (Fo -Fc ) . The non-H atoms were refined anisotropically to convergence. The H atoms were treated using appropriate riding models (AFIX = m3; SHELXTL-PIus; Sheldrick, 1995) , except for the hydroxyl H atom of (2a) which was refined freely~with an isotropic displacement parameter. One of the carbonyl O atoms (03) in compound (2b) exhibits disorder, with two positions 03 and 03' which are 0.23 (1)A above and below the mean plane defined by atoms C8d, C 16 and C 17 and the midpoint of 03 and 03'. The refined occupancy factor for 03 is 0.58 (5).
For both compounds, data collection: SMART software (Siemens, 1995); cell ref'mement: SAINT (Siemens, 1995) ; data reduction: SAINT; program(s) used to solve structures: SHELXTL-PIus (Sheldrick, 1995) ; program(s) used to refine structures: SHELXTL-Plus; molecular graphics: SHELXTL-Plus; software used to prepare material for publication: SHELX-Plus.
Tyr-D-Tic-NH2 crystals are monoclinic (P21), the asymmetric unit containing one peptide molecule and one molecule of water. Despite some differences in packing, the conformation of the two dipeptides is almost identical ~r.m.s. deviation for non-H atoms is approximately 0.18 A).
Comment
A new class of potent opioid peptides contains a tetrahydroisoquinoline-3-carboxylic acid (Tic) residue in the second position. Peptides with the initial sequence Tyr-D-Tic-X are #-selective agonists (Schiller et al., 1993) . The dipeptide Tyr-D-Tic-NH2 possesses activity similar to the tripeptide Tyr-D-Tic-Phe and tetrapeptide Tyr-D-Tic-Phe-Phe, both #-agonists (Temussi et al., 1994) , although the binding affinity of the dipeptide is 10-20-fold lower than that of the tripeptide (Wilkes & Schiller, 1995) . Despite the lower binding affinity, Tyr-D-Tic-NH2 still has measurable opioid activity (Temussi et al., 1994) . Thus, the selectivity and activity is at least partially dependent on the first two residues.
Ho_QjV o o o
(1) R1 = NH-~, R2=O-(2) RI = NH 2, R2 = NH 2 with 04). The crystals of Tyr-D-Tic-NH2, (2), contain one peptide molecule and one water molecule in the asymmetric unit ( Fig. 2) . A comparison of all non-H atoms (except the cterminal O atom and N atoms) in (1) with their corresponding atoms in (2) produces r.m.s, deviations of 0.181 and 0.150 A, for fits with the two molecules in the asymmetric unit of (1). The maximum deviations are seen in the Tic residue (i.e. 0.283 ,~, for C2G3 and 0.260,4, for C2'). Thus, the structures of (1) and (2) are superimposable.
The structure of Tyr-D-Tic, (1), is shown in Fig. 1 . OlS The two peptide molecules in the asymmetric unit of Fig Both (1) and (2) form three-dimensional networks via hydrogen bonds (Tables 2 and 4 ), although the attractions in (2) tend to be weaker. In (2), there are two three-centered hydrogen bonds formed by the N terminal amino group in each of the two molecules in the asymmetric unit and either a solvent molecule (in the same cell) or the tyrosine hydroxyl (in a symmetry related molecule). In both compounds, the planes formed by the aromatic rings are almost parallel [3.9 and 1.3 ° for the angle between the planes for each of the two molecules in (1), and 5.9 ° for (2)].
Because of the packing, this can be seen more clearly in (2) (Fig. 4) . In (1), the three-dimensional network contains altemating hydrophobic and hydrophilic layers which are perpendicular to the c axis ( Fig. 3) . A layered structure is not observed in (2) (1) 
C1A---CIB--CIG----CIDI

(5)
N3--C3A--C3B-~3G
-179.4 (4) (6) 
OIS--HISI---NI 0.85 (4) 2.09 (5) 2.906 (7) 159 (6) NI--HIB-• .02' 1.04 (6) 2.44 (6) 3.188 (6) 128 (4) N3--H3B. • .OIS 0.99 (7) 2.10 (7) 3.026 (7) 154 (5) N3--H3A---O1" 0.94 (7) 1.94 (7) 2.836 (6) 158 (6) OIZ--HIZ-• .02"' 1.01 (7) 1.71 (7) 2.706 (6) 168 (6) N1--HIA-• -OIZ '* 0.89 (6) 2.44 (7) 3.305 (6) 162 (6) Symmetry codes: (i) I +x, y, z; (ii) 1 -x, y-~, -z; (iii) 1 -x, ½ +y, 1 -z;
(iv)x,y,z-1.
For
Tyr-~Tic, the largest remaining difference peak (0.459 e /~-3) is not located within covalent bonding distance of any atom. Attempts to refine with a water molecule in this position resulted in an occupancy of less than 10%. Several other difference peaks are located near O3S and are likely due to the H atoms, but the data were too weak to refine the positions of these atoms.
For both compounds, data collection: XSCANS (Siemens, 1994); cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structures: SHELXTL (Sheldrick, 1994) ; program(s) used to refine structures: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL. (Received 28 February 1997; accepted 4 April 1997) Abstract
Intermediates in the
In methyl (3S,5S,6S, 10R, 11R )-2-bromo-3,6-epoxy-8-isopropyl-5-methyl-9-oxotricyclo [9.3.0.0 5, l ° ]tetradeca-1,7diene-10-carboxylate, C20H25BrO4, the seven-membered ring is half-chair shaped, the six-membered ring adopts a boat conformation and the five-membered rings both adopt envelope conformations. The molecule adopts an overall hemispherical conformation.
Comment
In our projected synthesis of Daphniphyllum alkaloids, such as methyl homodaphniphyllate, (1), we have developed a route to an oxygen analogue, (2), containing many of the same structural features. We have previously presented the X-ray structure determination of a tetracyclic intermediate, (3) (Castellano, Brocksom & Ceschi, 1994) , and this compound undergoes a com-© 1997 International Union of Crystallography Printed in Great Britain -all rights reserved
(1)
A ZORTEP (Zsolnai, 1995) illustration of the formula unit showing the relative stereochemistry is presented in Fig. 1 and selected bond distances and angles are given in Table 1 . Compound (2) has an ether bridge in a tetracyclic structure containing fused six-, seven-and five-membered carbocyclic skeletons, analogous to the nitrogen-bridged Daphniphyllum alkaloids.
The structure is heavily influenced by the ether bridge which forces the molecule to adopt an overall hemispherical conformation. The six-membered ring is in a slightly distorted boat conformation, with C6 and C9 lying at distances of 0.516(6) and 0.408 (5),~, respectively, from the least-squares plane through atoms C5, C7, C8 and C10; both five-membered rings adopt envelope conformations, with C13 and C5 occupying the flap positions at distances of 0.526 (7) and -0.696 (5) ,~, from the least-squares plane made up of the remaining four atoms in the cyclopentane and furan rings, respectively. The molecules are joined through C--H.-.O interactions: Cll-.-O1 i 3.410 (7), Hll--.O1 i 2.53,~ and
